RESULTS
Our search strategy yielded 525 articles. The final 10 articles we selected fall into 3 themes: (1) teaching and feedback, (2) technology, simulation, and education, and (3) education and patient outcomes.
TEACHING AND FEEDBACK
Menachery EP, Knight AM, Kolodner K, Wright SM. Physician characteristics associated with proficiency in feedback skills. J Gen Intern Med. 2006; 21:440-46.
Feedback promotes learning as it facilitates reflection and serves as an impetus for performance improvement. Previous studies have shown that learners are not satisfied with the quality and quantity of feedback they receive. 1, 2 Identifying characteristics that are associated with proficiency in feedback may help programs develop targeted interventions to improve faculty skills. This HRSA-funded study sought to develop a measure of feedback skill and identify characteristics of physician teachers that are associated with high levels of proficiency with feedback. In this 2002 cross-sectional study, 363 physicians who were either past participants of the Johns Hopkins Faculty Development Program (JHFDP) or members of a comparison group matched by age, gender, and job description were surveyed by mail. While the survey instrument was developed to assess the long-term outcomes of the JHFDP, 7 questions dealt specifically with behaviors or self-assessed proficiencies related to providing, eliciting, or reflecting on feedback. Response rate to the survey was 82% (299 of 363), but because the authors were interested in characteristics of teaching physicians associated with high levels of proficiency in feedback, they limited analysis to those who had been active teachers in the year preceding the survey (N=262).
The authors developed a composite feedback scale using the 7 questions that specifically addressed feedback. The lowest possible score on this scale was 2, while the highest was 30; the internal reliability using Cronbach's α was 0.76. Of the 262 active teachers, 254 completed all 7 questions and had a median score of 19 (range . The scale was then dichotomized at the median. Those physicians (53%) who scored below were considered "low scorers", while those equal to or above the median (47%) were considered "high scorers". Multivariable logistic-regression models were then used to identify independent associations between survey variables and "high" versus "low" feedback scorers. Six items, representing discrete faculty responses to survey questions, were found to be independently associated with high feedback scores. These physician characteristics included frequently attempting to detect and discuss the emotional responses of learners (odds ratio [OR]=4.6, 95% CI 2.2-9.6), proficiency in handling conflict (OR=3.7, 95% CI 1.5-9.3), frequently asking learners what they desire from the teaching interaction (OR=3.5, 95% CI 1.7-7.2), having written down or reviewed professional goals in the prior year (OR=3.2, 95% CI 1.6-6.4), frequently working with learners to establish mutually agreed upon goals, objectives, and ground rules (OR= 2.2, 95% CI 1.1-4.7), and frequently letting learners figure things out themselves, even if they struggle (OR=2.1, 95% CI 1.1-3.9). As these characteristics were associated with high self-reported proficiency in feedback skills, the authors of this study recommend that faculty development programs promote these behaviors and skills as a way to impact feedback performance among faculty.
Study limitations include being based on a single site, and using self reported proficiency; in addition, the cross-sectional nature of the study provides only evidence of association and not causality. Finally, the feedback scale itself lacks predictive validity evidence.
In conclusion, this study provides evidence that certain teaching behaviors may be associated with higher levels of selfreported proficiency in giving feedback. Targeted interventions to facilitate these behaviors may be valuable. While techniques for providing feedback have been developed and much faculty development has focused on improving feedback, learners remain dissatisfied with the feedback they receive. 3 This study evaluated learning outcomes and perceptions in students who received feedback compared to those who received general compliments. This randomized controlled trial assessed the impact of compliments versus constructive feedback on both student satisfaction and student performance. Thirty-three second and third year medical students, recruited via e-mail solicitation from a single institution, were given instruction from 1 surgeon on 2-handed surgical square knots. The students were then randomized into one of 2 groups to receive either compliments which were prearranged and prescripted or specific, objective and timely constructive feedback based on an observed deficiency. Equal time was spent giving either compliments or constructive feedback. Both interventions were performed by the same surgeon that conducted the teaching.
Student performance was assessed through blinded review by 3 faculty evaluators. Three videotapes of all participants from baseline (pretest, before any instruction), post-instruction (after teaching from surgeon) and post-intervention (after either compliments or constructive feedback) were rated using a validated assessment instrument. 4 The instrument allowed for a range in total score from 0-32. There were no differences between the two groups of students in demographics or experience level. The inter-rater reliability exceeded 0.8 for videotape ratings. Students receiving constructive feedback experienced greater performance improvement compared to the compliment group (17.00 vs 21.98, P=.008, Table 1 ), while students receiving compliments had higher levels of satisfaction with their feedback (6.0 vs 5.0, P=.005, Table 1 ).
This study had several limitations. It was a single center trial with a small sample size. Equivalent time was spent giving compliments or constructive feedback, and this may have led to a more abbreviated and perhaps abrasive quality of the constructive feedback, leading to negative impact on satisfaction. A motor skill was studied, and this may or may not be applicable to cognitive skills.
In conclusion, this study suggests that feedback focused on observed deficiencies improves performance, but may decrease learner satisfaction with feedback. Reliance on satisfaction ratings may miss this important outcome of feedback and, therefore, is an inappropriate measure of quality of feedback. As faculty, we should consider using both feedback and compliments to impact both student performance and student satisfaction.
Guarino CM, Ko CY, Baker LC, Klein DJ, Quiter ES, Escarce JJ. Impact of instructional practices on student satisfaction with attendings' teaching in the inpatient component of internal medicine clerkships. J Gen Intern Med. 2006; 21:7-12.
Greater instructor involvement with students has been shown to result in higher student satisfaction in internal medicine clerkships. 5 Students value specific attitudes such as interest in teaching, respect for opinions, and availability in their highly rated attendings. 6 In this study funded by RAND, the authors sought to identify specific attending teaching practices that affect student satisfaction with the quality of teaching on the inpatient component of the internal medicine clerkship. A nationwide survey of a random sample of 2,250 fourth year medical students from 121 US medical schools from the AAMC database was conducted. The survey was designed by physicians and health service researchers based on a review of the literature, focus groups with students, and interviews with medical school faculty involved in clinical education of medical students. The survey asked questions regarding student satisfaction with teaching from inpatient attendings and frequency of specific teaching practices. The survey was piloted on 250 students and refined using a cognitive testing process. Questions were grouped conceptually into 4 categories: (1) attending teaching practices; (2) behaviors in the IM clerkship; (3) organizational features of the clerkship, and (4) student satisfaction with quality of teaching by attendings. The final survey was administered in the spring of 2002. Efforts to enhance response rate included multiple mailings, telephone follow up, and a monetary incentive of $40. The response rate was 63.8% (N=1,530). The average age of respondents was 28, the majority were white, and fewer than 50% were women. There were no differences between responders and nonresponders with respect to age, race/ethnicity, and MCAT score.
The frequency of teaching practices and behaviors is presented in Table 2 . Attending physician practices associated with satisfaction included engaging students in discussion regarding differential diagnosis, pathophysiology, and management; giving spontaneous talks; and giving planned talks ( Table 3) . Seeming eager or rushed to finish rounds was associated with lower satisfaction.
This study has several limitations. Students were asked to consider attendings as a "group" when reporting on their behavior. There was no direct evaluation of attending physician behavior; rather, this study was based on student report of behavior. Lastly, there was no measure of subsequent student clinical performance.
In conclusion, ward attendings may maximize student satisfaction if we engage students in meaningful discussions on differential diagnosis, pathophysiology, and patient care. Giving prepared and spontaneous talks can also modestly impact student satisfaction. Awareness that appearing rushed negatively impacts student satisfaction should lead us to consider incorporating behaviors to appear unrushed that we use with patients, such as time to sit, making eye contact, and attention to nonverbal communication. Against a background of an overall decline in physical exam skills 8 and the observation that less effective skills may contribute to diagnostic errors, 9 the authors sought to determine if structured teaching of bedside cardiac examination skills improves medical residents' examination technique and their identification of key clinical findings. Eighty residents at a single University hospital were studied to assess acquisition of cardiovascular physical exam skills and identification of key clinical findings using two different teaching methods: demonstration and practice (DP) or collaborative discovery (CD).
In DP, one or more residents performed a part of the exam and reported findings to the group. This was followed by faculty demonstration of standardized techniques. Faculty provided explicit perceptual criteria for identifying key findings, confirmed or corrected residents' findings, and observed residents' practicing techniques.
In CD, all residents performed a specific part of the exam and reported observations to the group. Faculty facilitated reporting and highlighted areas of agreement and disagreement. The faculty member also sought descriptions of techniques and criteria learners used in observation and description, suggested standardization of examination techniques and explanations of explicit perceptual criteria and reconciled reports of observations. Finally, residents reexamined the patient using suggested methods.
All residents who were on ward rotations at a universityaffiliated public hospital during 2 different months were eligible to participate. In a single blinded format within a structure of 3 clinical firms, 1 received no additional intervention (control), 1 received DP, and 1 received CD. Three 2-hour bedside sessions were delivered each month with real patients. Specific resident characteristics were assessed pre-intervention, faculty members were trained, and residents were assessed pre-and post-intervention via a 2-station OSCE for both examination technique and determination of key clinical findings.
Resident pre-intervention scores on examination technique and identification of key clinical findings were similar. Postintervention, both DP and CD groups significantly improved (P<.005) their technical examination skills compared with the control group (CD 10% and DP 12%; both equivalent to an additional 3 to 4 exam skills being performed correctly). Regarding identification of key clinical findings, compared with control, only CD showed a modest improvement, equivalent to the identification of an additional 2-key clinical findings (P=.046).
Limitations of the study include single site, no randomization, a gold standard of experienced clinicians rather than echo or phonocardiography, and short time interval.
In conclusion, this study suggested that both teaching interventions improve residents' exam technique, but only CD improved the critical skill of identifying key findings. This may suggest a potential benefit of CD for improving learners' diagnostic decision-making. Newer methods of teaching clinical diagnosis skills include use of standardized patients and web-based methodologies. It is unclear which methods are most effective. This study sought to assess the efficacy, student preference, and cost of standardized patients and web-based formats for instruction in clinical diagnosis.
Thirty 2nd year medical students in a clinical problem solving course were randomized to either 45 minutes of webbased or standardized patient instruction in the evaluation of abdominal pain or headaches. The two groups then crossedover to the other instructional method for the second case. Checklists for history and physical findings, and structured review of SOAP notes were used. Feedback was given to the students 4 days after the teaching sessions.
Evaluation of student proficiency with headache and abdominal pain was done 4 weeks after the teaching sessions with a 2-station OSCE. Common checklists of required history and physical exam elements were developed for each case. Blinded to student allocation, 2 trained faculty assessed the OSCE, and 2 other reviewers graded notes. These evaluations were reliable (Cronbach's alpha 0.68-0.69). Students also rated the formats, and costs were calculated for both teaching methods.
Web-based and standardized patient methods produced similar scores on both OSCEs (abdominal pain 66% vs 62%; P=.17; headache 56% vs 63%; P=.07). Web-based training produced a higher score on the abdominal pain SOAP note (69% vs 47%; P=.006), but not the headache SOAP note (69% vs 67%; P=.85) Students preferred the SP based instruction. Costs were similar for start-up, ($2,250 for web-based and $2,190 for standardized patient) but less for web-based for ongoing use ($30 web-based and $45 for standardized patient).
Limitations included a small number of students at a single site, the short time period of study, and the fact that students could not be blinded to the intervention.
In conclusion, this study showed equivalency of standardized patients and web-based techniques for learner outcomes and comparable start-up costs. The web-based method was less expensive over time, but the standardized patient method was preferred by learners. Studies show that web-based learning (WBL) improves learning as much or more than traditional teaching methods 10 or no intervention. 11 Adding self-assessment questions to WBL has theoretical promise for improving learning, but the evidence is inconclusive. 12 These authors sought to determine the effect of self-assessment questions on learners' knowledge and format preference in WBL. They also measured individual learning styles and sought associations between learning styles and outcomes. In this study, 146 Internal Medicine residents from 1 academic medical center in 2003-2004 were randomized and crossed-over to receive either a traditional WBL module or "question-enhanced" WBL module for 4 different content areas. Traditional WBL modules on ambulatory medicine topics were part of the ambulatory clinic curriculum at the time of the study. Four modules, cervical cancer screening, dementia, osteoporosis, and dyspepsia, were selected for development of a "questionenhanced format". This consisted of case-based multiple choice with feedback answers. There was no new content, and layout was identical except for embedded questions.
Learning styles were assessed using Felder and Solomon's index of learning styles (ILS). Students were scored in 4 dimensions: (1) active-reflective; (2) visual-verbal; (3) sensingintuitive; and (4) sequential-global.
Two outcomes were measured: (1) knowledge via immediate and delayed (end of academic year) testing on each module and (2) format preference using a posttest questionnaire. The test consisted of case-based questions developed to address each module's learning objectives. The knowledge questions were reviewed by experts and piloted on internal medicine faculty. The preference questionnaire included 6-point Likert scale assessments of efficiency, effectiveness, and time spent.
Eighty-three percent of those recruited participated (121 of 146 This study has several limitations. Although actual questions were different, the case-based questions in the intervention group may have given learners an advantage on posttest casebased questions. This study took place at a single training program, and impact of the learning on actual patient care was not assessed.
In conclusion, interactive features such as adding questions to WBL improves immediate but not long-term learner knowledge. Verbal learners scored worse than visual or verbal-visual intermediate learners. Learners preferred the addition of casebased questions to modules despite requiring additional time. The practice of evidence-based medicine (EBM) requires expertise in locating, evaluating, and applying evidence from the medical literature. This study reports on outcomes of a webbased EBM curriculum used to teach students in a Family Medicine Clerkship with learners scattered throughout the community.
This cohort trial alternated 6-week blocks of third year medical students between an intervention group receiving an online EBM curriculum and a control group without supplemental EBM. The study was done over a continuous 21-month period with 134 students enrolled in the intervention group and 104 students in the control group.
The online EBM curriculum consisted of 4 separate learning prompts. The first online prompts were learning modules created by local medical librarians. The first focused upon MESH headings, explode and function commands, subheadings, and Boolean operators. The second module focused upon Cochrane databases and on gold standard literature including randomized controlled trials and meta-analyses. During week 4, learners were directed to the National Guidelines Clearinghouse of the AHRQ, and in the fifth week, to the Michigan State University Department of Family Practice web site to read about the number needed to treat statistic. Students were assessed on the number of searches performed on the rotation, on their performance on a monitored literature search, and their ability to correctly calculate the number needed to treat. Student literature search performance was evaluated by medical librarians, blind to group, on the basis of the quality of evidence retrieved.
Students in the intervention group who conducted a significantly greater number of electronic searches (12.4 vs 2.6, P<.05) were more likely to retrieve higher quality evidence (60% vs 34%) and were more likely to correctly calculate the number needed to treat (61% vs 22%).
Study limitations included not evaluating EBM skills before the clerkship, not measuring the durability of learning and search behaviors, and lack of evaluation on the application of EBM skills on real patient decisions.
In conclusion, web-based curriculum delivery is an effective method to deliver EBM skills and web delivery can be used among learners scattered across community-based sites. Medical simulation has become increasingly popular as a teaching methodology, particularly to teach surgical skills and to simulate crises in the operating room. 13 Advanced cardiac life support (ACLS) skills are one of the few required procedural competencies in the most recent requirements of the American Board of Internal Medicine; however, it is difficult to ensure sufficient exposure to ACLS for individual learners given the infrequent occurrence of cardiac arrest. Previous studies have found frequent deviations from established ACLS protocols. In this study, authors sought to reach a set standard of competency in ACLS skills among their learners with little variation between learners. The study was funded by an Illinois state grant program funding work in academic medical centers. Study subjects were PGY2 Internal Medicine residents at a single university-based program. All residents had completed the standard ACLS course at the start of their training. Each resident completed four, 2-hour simulator teaching sessions with focused practice. The four modules focused upon (1) procedures; (2) asystole, ventricular fibrillation, and pulseless electrical activity; (3) supraventricular and ventricular tachycardia; and (4) bradycardia. Teaching was done on the human patient simulator (HPS, Medical Education Technologies, Inc, Sarasota, FL). Pre-and post-evaluations were based upon casespecific checklists for each ACLS scenario with 17-30 scored items per scenario. Items were all equally weighted and were scored as either correct or incorrect/not done. The authors used previously validated mean passing score ranges of 71.5-76.6% for each scenario.
14 Inter-rater reliability was assessed by videotape review on 20% of filmed simulation tests (kappa: 0.79-0.93). Outcomes measured were posttest proficiency score in ACLS protocols using these skills checklists and the time taken by each learner to achieve proficiency. Thirty-three of 41 residents (81%) achieved mastery in the standard 8 hours of teaching. The other 8 residents were able to do so with an additional 15-60 minutes of instruction. The authors demonstrated a 24% increase in checklist scores comparing pretest to posttest scores. They found no correlation with pretest ACLS scores or USMLE scores. They did find a correlation between posttest scores and the need for added training as those who needed additional time to achieve mastery had lower final checklist scores.
Although durability of learning was not assessed in this study, these authors published another manuscript that demonstrated durability 9 months after postsimulation testing in a separate cadre of residents in the same training program. 15 There were some additional limitations of this single institution study. The minimal required training for mastery is unknown as the authors set a floor of 8 hours of training. More importantly, resident performance in actual ACLS situations was not assessed.
In conclusion, this study adds to the body of evidence that simulation is effective and is likely best practice in teaching and evaluating ACLS skills. The authors' validated checklists are ideal evaluation tools that can be easily exported. Finally, the authors demonstrated that additional practice time can bring trainees to mastery and may represent a small, but valuable, added time commitment. Trained interpreters are important for culturally competent care of patients with limited English proficiency (LEP). Moreover, federal law mandates that federally funded health care facilities provide access to interpreters. 16 This unfunded study sought to assess Internal Medicine (IM) residents' ability to conduct a medical encounter with an ad hoc standardized interpreter (SI) and a standardized patient (SP) with LEP using an observed structured clinical examination (OSCE). Seventy-six IM residents from 1 US academic medical center participated in the 10-minute station as part of a 10-station clinical skill OSCE in 2003. Competencies for the station and case-specific interpreter skills were developed using literature and expert opinion. The scenario involved a 50-year-old Bengali-speaking patient (the SP) and her bilingual brother (the SI) who were recalled to the clinic for a positive fecal occult blood test. Residents were directed to review lab results and make an appropriate plan for follow-up colonoscopy with the patient. They had 10 minutes to complete the task and were observed by two faculty members. After the station, residents received feedback from faculty observers and the SP and SI.
Both SP and SI received training to standardize their case portrayal and received instruction on global satisfaction scale rating. Faculty reviewed and rated videotapes to enhance reliability before the study. Each resident was rated by two faculty and the SP or SI using specific skill and global assessment checklists. Internal reliability of the 20-item faculty checklist using Cronbach's α was 0.91 and inter-rater reliability had a Spearman's P=.65. The authors found that the SP/SI ratings correlated with faculty ratings and that poor global performance judged by the SP/SI was associated with poor performance on other OSCE cases judged by faculty overall assessment. Overall, 94% of residents found the experience to be realistic, and 92% found the difficulty of the scenario to be appropriate.
Study limitations include case specificity, concerns that the station may measure general communication as opposed to intercultural communication skills, and issues of whether performance in an observed low-fidelity environment is representative of actual performance during day to day care.
In conclusion, an OSCE station is a practical, relevant, and engaging performance-based assessment of resident skills in communicating with LEP patients and ad hoc interpreters. Assessment of residents' clinical performance is often subjective and usually not based on patient outcomes. ACGME's introduction of objective practice-based learning in its recent guidelines heightens the need and importance of implementing outcome-based research and evaluation within the residency training period.
EDUCATION AND PATIENT OUTCOMES
The goal of the study was to introduce outcome-based research techniques to residency training through implementation of a preventive health curriculum coupled with performance data feedback in comparison with peer-based benchmarks. This quasi-experimental, controlled study included internal medicine and pediatric residents from 1 U.S. academic medical center. One group (n=112) received the intervention in 2002-2003. The control group consisted of internal medicine and pediatric residents matched on residency track and post-graduate year (n=96) who did not receive the intervention in 2000-2001. The curriculum had three feedback components: (1) a group feedback lecture, (2) standardized individual feedback in which an individual's baseline performance was provided and the educators provided positive reinforcement on defined clear behavioral objectives; and (3) an individual performance report, comparing them to their peers. Residents' performance was assessed on 6 auditable preventive health indicators (Table 4 ) using chart review.
There were statistically significant differences (P<.05) from baseline to follow-up in the intervention group of internal medicine residents in 5 of 6 indicators (smoking screening, quit smoking advice, colon cancer screening, pneumonia vaccine, and lipid screening). There were no significant changes in the group. There were statistically significance differences (P<.05) from baseline to follow-up in the intervention group of pediatric residents for 4 of 6 indicators ( car seats, eye alignment, parental quit smoking advice, and car restraints). There were no significant changes in the control group.
The limitations of the study were that it was not randomized, and the control group was not assessed simultaneously to the intervention group, but rather a group from the previous academic year was used. Also, it was conducted at 1 university and individual physician and patient characteristics may have confounded results. In this study, one is unable to distinguish between improvements in resident charting behaviors or provision of care behaviors. Costs were assessed at $107.00 per trainee for training abstractors and baseline chart audit.
In conclusion, this study demonstrated an effective and relatively cost-efficient way of implementing an audit and feedback program which improved documentation and perhaps provision of preventive health care within residency training. Data used in audit and feedback of residents may be used to partially meet ACGME guidelines. 
